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In this paper it is proved that the path number of the complete symmetric 
bipartite digraph on n and n vertices is n + 1, thereby establishing a conjecture 
of Chein. 
Let D = (X, U) denote a digraph with no loops and multiple edges. A 
digraph D is bipartite if its vertices can be partitioned into two sets X1 and X2 
such that no two vertices in the same set are adjacent. A bipartite digraph D 
such that (x, , x,) E U and (x, , x,) E U for all x1 E X1 and xZ E X, is referred 
to as a complete symmetric bipartite digraph denoted by km,, , where 
1 X, 1 = m and 1 XZ 1 = n. 
A path-factorization of a digraph D is an edge-disjoint collection of paths 
which cover the edges of D. The path number of D, denoted by n(D), is the 
minimum cardinaltiy of a path-factorization of D. 
Chaty and Chein [l] proved the following results: 
(0 fT(L,J = m, for m >n 
(ii) 2n + 1 < 17((EZn& < 2n + 2 
2n + 2 < ~@2n+~,2n+l) < 3n + 2. 
Furthermore, M. Chein conjectured that n(&,) = n + 1. In this note we 
prove the following. 
THEOREM. II(itn,,) = n + 1, for all n > 2. 
Proof. The number of edges in i&, is 2n2 and the maximum number of 
edges in any path is 2n - 1. Therefore n(z,,,) 2 2n2/(2n - 1) > n + 1. 
To show fl(&J = n + 1, we give a path-factorization into n + 1 edge- 
disjoint paths. 
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Label the vertices of En,, as u1 , I,J~ ,..., U, in the first partition and wl, 
w2 Y"', w, in the second partition. Let A = (aij) be a latin square with aii = i 
for all i with 1 < i < n. The existence of such latin squares for n > 2 is well 
known [2]. Define the following paths in En,, . 
P, = (w, , v1 , q,l , v2 , wan2 ,. . ., v,> and l<i,<n-1. 
P n+l = (2’1 , Wl Y”‘, v, , WJ. 
Clearly each of PI , P, ,. . ., P,-, contains 2n - 2 edges and each of P, and 
P,+l contains 2n - 1 edges and thus PI, P, ,. . ., Pn+l together contain 2n2 edges. 
Thus it suffices to show that every edge appears in at least one path. The 
edge vjwk , k # j, appears in the path Pi , where i is defined (uniquely) by 
ai,j = k and VjWj appears in P,+l . The edge &vi , k # j + 1, appears in Pi , 
where i is defined by ai,j-1 = k and wjUj+l appears in P,+l or for j = n in P, . 
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